#7788 00: AGC ¥

Register 01 - rw: Blue gain control
Register 02 - rw: Red gain control
Register 03 - rw: AR

Register 04 & 05 - w: Reserved Register
Register 06 - rw: 25

Register 07 - rw: Angalog 4%
Register [08] ~ [0B] - w: Reserved.
Register 0C - rw:H B 5 P#H -HEEY
Register 0D - rw: &8 PR 40 ol
Register OE ~ OF- rw: Reserved

Register 10 - rw: H3ELE 578
Register 11 - rw: 4% 3R]

Register 12 - rw: Common control A
Register 13 - rw: Common control B
Register 14- rw: Common control C
Register 15- rw: Common control D
Register 16 - rw: Frame Drop

Register 17 - rw: K F&H O E3)

Register 18 - rw: K FHOLR

Register 19- rw: EEHE3)

Register 1A- rw: EE#O4HR

Register 1B- rw: BX#E#H

Register 1C- r: #iliff ID W

Register 1D- r: #ii ID &5

Register 1E ~ 1F- rw: Reserved

Register 20- rw: Common control E
Register 21- rw: Y JE W 8

Register 22- rw: U JEEmHE A%

Register 23- rw: SE&RFEEH .

Register 24- rw: AEW H3JELABEEK
Register 25- rw: AEC HEIRtLRAKRIL
Register 26 - rw: Common control F
Register 27 - rw: Common control G
Register 28 - rw: Common control H
Register 29 - rw: Common control |
Register [2A] - rw: WiEEEFTFES 1
Register [2B] - rw: PDUERFEFFR 2
Register [2C] - rw: Black Expanding Register
Register [2D] - rw: Common Control J
Register [2E]- rw: V JEi¥ e it
Register 2F ~ 5F - w: Reserved

Register 60- rw: {5543 Control A
Register 61- rw: {5543 Control B



Register 62- rw: RGB Gamma Control
Register 63- rw: Reserved

Register 64- rw: Y Gamma Control
Register 65- rw: /5543 Control C
Register 66- rw: AWB 1 7%H]
Register 67- rw: Bt 23 |l #
Register 68- rw: {554t¥ Control D
Register 69- rw: BI85

Register 6A- rw: EE N4 RH
Register 6B-6E rw: Reserved
Register 6F - rw: B/&F W= i
Register 70 - rw: Common Control K
Register 71 - rw: Common Control J
Register 72- rw: KRB HE 48
Register 73 - rw: K EFEBB_48
Register 74 - rw: Common Control M
Register 75 - rw: Common Control N
Register 76 - rw: Common Control O
Register 77-7B - rw: Reserved
Register 7C - rw: Field Average Level Storage

K 00: AGC sk

Bits

Mull | AGCE ‘ AGCS AGC4 AGC3 AGC2 AGC1 AGCO

Default 0 0 o] 0 0 0

AGC<5:0> -Hf i 1% B A A B F 8 TE
AN

Gain = (AGC<3:0>/16+1)*(AGC<4>+1)*(AGC<5>+1); range (1x ~ 7.75x), AGC<5> and
AGC<4> control SA2.



Register 01 - rw: Blue gain control

Bits BLUT BLUE BLUS BLU4 BLUZ BLUZ BLU1 BELUQ

Default 1 0 0 0 0 0 0 0

BLU<6:0> - white balance value for the blue channel.

The formula is:

Elue_gain=1+(BLU<7.0> - [E0])[100]; range (0.5x ~ 1.5x).
BLU=7> - Sign bit. If “17, Blue gain increase; “0" gain decrease.

Register 02 - rw: Red gain control

Bits RED7 RED& REDS RED4 RED3 RED2 RED1 REDO

Default 1 0 0 0 0 0 0 0

RED<8:0> - white balance value for the red channel.

The formula is:

Red_gain=1+(RED<7:0> - [80])/[100]; range {0.5x ~ 1.5x).
RED<7=> - Sign bit. If 17, Red channel gain increase; “0” gain decrease.

TS 3. YIRS

Bits SATT SATE SATS SAT4 SAT3 SAT2 SATH SATO

Default 1 0 -0 0 0 0 0 0

SAT<7:0>-saturation adjustment({fa1 £ 1%£) for the UV channel based on the default setting;
5/ (-4dB~+6dB), IR SAT<7:0>>[80], Hm;% SAT<7:0><[80], WD

Register 06- rw:F5 %1

‘Bits | BRTT ‘ BRTE ‘ BRTS | BRT4 ‘ BRT3

BRT2 [ BRT1 I BRTO

‘Default | 1 0 0 0 0 0 0 )

BRT<7:0> -5 /5% A% Y/ RGB Mk fift Lff BA 1% Bilil 36 (2200mV HI~+200mv) o @R
BRT<7:0>>[80], #/Z1/n; ik BRT<7:0><[80], =J¥IkD. %57 s H s/ Fahfal. wf
TAEAR 2D bitd =1, XA TR TR E 3, MRS A M, XAMER N
. HA Y 2D bitd =0, X AT LR E T RE

Register 07 - rw: Angalog #t/Z 11 2d


wuyaju
打字机
2d

wuyaju
打字机


Bits HS7 HS6 HSE HS4 HS3 HS2 HS1 HS0

Default 0 0 1 0 A 1 1 1

SHP<7:4> - Sharpness Threshold. ©i/ F{H.
SHP<3:0> - Sharpness Magnitude. #i/% &%,

Register 0C - rw: 1 @2 5 5t- i 4818 -

Bits Mull Null ABLUS | ABLU4 | ABLUSZ | ABLUZ | ABLU1 | ABLUQ

Default - - 1 0 1] 0 0 0

ABLU<4:0> - [T #7155 W (8 43 Ll (0128 . AR 43355 0.625 %, BN (20%--20%)
%75 A7 2 F TR BRI 3 S Gk
ABLU<5> -fF5fi. i “1 «, BRIRERIEArRpfl,  “o “¥ s i bl n

Register 0D - rw: White Balance background control -- Red channel

Bits Hull Hull AREDS | ARED4 ‘ ARED3 ‘ ARED2 ‘ ARED1 | AREDD

Default - - 1 0 0 0 0 0

Changes AWE Hue Contral

ARED<4:0> - White Balance background red celor component ratio adjustment. Adjust resolution is 1.5%
and total range is (+20% - -20%) This register is used to offset image background red compe-
nent ratio.

ARED<5=> - Sign bit. If “1", decrease background red component ratio; “0” increase red compaonent ratio.

Register 10 - rw: F 27 B ot1s i 27 17 4

Bits AECT AECE AECS AECH AEC3 AEC2Z AEC1 AECD
Interlace o 1 1 1 1 1 1 1
Progres- 1 1 1 1 1 1 1 1
sive Scan

AEC<7:0> -G A% e, THHARA
k4T 1 H5: TEXPOSURE = TLINE x AEC(7:0);
%47 FAffi: TEXPOSURE = TLINE x AEC(7:0)x2;
TLINE = Frame Time / 525
if use 27MHz, TLINE = 63.5 uS
6 : [00] - [7F] for Interlaced; [00] - [FF] for Progressive Scan.
A MR E AT RES AN, XANFERRESZHUN CEFAF R 13 bit0=0)
WH 13 bit0=10 o o ¢ o o o o o (@]



WR 21728 13 bitd =0, BZFI708 29 bit7 = 1, A AFaels R G — MEAE (Bt 2
M SCCB 3t AEC ik 4 RN
RS BB )G, B T MR 15 B 7 AN D T AN G e i)

Register 11 - rw o35 3325

Bits SYN7 SYMNG CLES CLE4 CLK3 CLKZ2 CLK1 CLKO

Default 0 0 0 0 0 0 0 0

CLK<5:0> - R Gt I B A% ; XA 547 3% 52 SO IR = pholize . 28

(16 Bit mode) PCLK = (CLK_input / (( CLK<5:0> + 1) * 2))

(8 Bit mode) PCLK = (CLK _input / ( CLK<5:0> + 1))

SYN<7:6> - = [Fl P4t Wik 4%

SYN7 =0, SYN6 = 0: HSYNC negative, CHSYNC negative, VSYNC positive edge;
SYN7 =0, SYN6 = 1:.HSYNC negative, CHSYNC negative, VSYNC negative;
SYN7 =1, SYN6 = 0: HSYNC positive, CHSYNC negative, VSYNC positive.
SYN7 =1, SYN6 = 1: HSYNC negative, CHSYNC positive, VSYNC positive.
XTSRS LA RN, ER, I T R A NG 1L BIR e RS

Register 12 - rw: Common control A

Bits COMA7 | COMAB | COMAS | COMA4 | COMA3 | COMAZ [ COMA1 | COMAD

Default 0 0 1 0 0 1 0 0

COMAT7 — “1 “BR s A1, BARASE, %S IR UCIRE . BT A a7 4%
f4% SCCB N A BCE NERIN, A2 | E LLEE .
COMAG - “1” selects mirror image
COMAS - “1” flifis. AGC. “0" — f51l: AGCIHT H. 1% 5 27 {7 25[00] AWIahME. HAE [ sl Nk fF
H.
COMA4 - “1it#t g rrfiti X YUYVYUY V..
COMAB3 - “1” selects raw data signal as video data output, “0” selects YCrCb as video data
output.
COMA2 - “1"flifig B 3h 74, “0" AWB stop and AWB register [01] and [02] value is held at last
updated value.
COMA1 - “1” &£ R4 M s 2 i
COMAQO - “1” select precise A/D Black Level Compensation (BLC) line method. “0” use
standard black levelcompensation to do A/D BLC field method which is more stable
but less precise.



Register 13 - rw: Common control B

Bits comBe7 | COMBGE | COMBS | COMB4 | COMB3 | COMB2 | COMB1 | COMBO

Default - - 0 0 0 0 0 1

COMBY - Reserved.

COMBSG6 - Reserved.

COMBS - “1"iE #8 {3 #iE13, Y/CrCb and RGB, “0"i&## 164, %4 go to both
Y<7:0> bus and UV<7:0> bus.

COMB4 - “0”iifit ¥+ tHCCIR601#524 . “1” it CCIR656 1%3k.

COMBS3 - “0”3%&F /KF[F L4 HHCHSYNCH , “1"ik E &R B .

COMB?2 - “1” tri-states bus Y<7:0> and UV<7:0>, “0” enables both buses.

COMB1 - “1” J& #h ¥ — Wi % %, for this function to work, field drop mode (FD<1:0> in

register[16]) must set to “OFF”. . T &]. After this bit is set, for Interlaced mode, HREF isonly

asserted for consecutive two fields beginning at Odd field. This bit is cleared automaticallyat

the end of this frame. For Progressive Scan mode, HREF is only asserted for oneframe.

Clearing this bit in the middle of active frame has no effect to the assertion of current HREF.

COMBO - “1" Jii [l F i MR, AEIX PR R, P o r o o 7 1 X 6 2 OO £ %5 47 23[00]
~[02], “0"F-ah i

FODD _| |_| |—[
VSYNC _ ] I I I I I I

1 FRAME

FD<1:0= [

SCCB BIT CLEAR

COMB1 T
SCOB BIT SET END OF FRAME SCCB BIT SET SCCB BIT CLEAR

HREF FE e FEE

FIG 1.7 Single Frame Transfer Example (Interlaced Mode)




VSYNC |— ]’ |’ ~|
M 1 FRAME o
FD<1:0= [ il
SULBBIT CLEAR SECB BIT CLEAR
COMB1 | e |
< < X
SCCE BIT SET Eﬁac?é A AME SCCB BIT SET SCCB BIT CLEAR

wREF . [ T

FIG 1.8 Single Frame Transfer Example (Progressive Scan Mode)

Register 14- rw: Common control C

Bits COoMCT I COMCS ‘ COMCS | COMC4 ‘ COMC3 l CoMC2 l COMCH I COMCO
Default 0 1] 0 1] 1

COMCT7-AWB Wi BB 18 1 -5;0 1.

COMC6- % .

COMC5-QVGA ¥ o Uik #. 1 320 X 240; 0 -640x480 S ¥R BRE.

COMCA4-37/IifE T & [l 5 1 8RB tho L k4% 1 -piA 3, RETEBA
W EFE; 0 -5 EFERD, AT s
COMC3-f) HREF #4i%4%: 0 -HREF #%, 1 -f) HREF 4%
COMC2-1f) RGB gamma i#&H%: 1- v, Hir{liE L AFFR62]M1E, 0- v A1 (Zih) .
COMC1- f£%¥.
COMCO- 1.

Register 15- rw: Common control D

Bits COMDT | COMDE COMDS | COMD4 | COMD3 | COMD2 | COMD1 | COMDD
Default | 0 I I I | I 1
COMD7- 1% .

COMD6-PCLKF MR . “0 “OV76207EPCLK N B4 Hi K Akt w2644 2 Fae 1E
PCLK [y £ 7EPCLK Y “ 17 (¥ B Fh-ivi i #cds Fnta e i) PRI . 250V7620 L1E CCIR656
i, COMB4=1, ZAL#AE M, T NAEH PCLK Y L FHAW 87 Bl 4.

COMD<5:1>- {#H.

COMDO- U V digital output/7 4l /MNLE fil. 0-V UV U .. 8164, VYUY .80 1-U



VUV..H16 M UYVY .. 8 1.

Register 16 - rw: Frame Drop

Bits FD7 FD& FD5 FD4 FD3 FD2 FD1 | FDO ‘

Default 0 0 0 ) 0 0. 1 1 ‘

FD<7:2>- Frame Dropyit 4%, it operates in ODD and EVEN mode as defined by FD<1:0>,
itis ignored in OFF & FRAME mode . J H 12 73 2 UAIIE 5 4 N BERS BRIZ/MUA T8, IF fu
VR BOE HREF HAg — AN Bivife i 1. I ZhBe R & mskig 2 000 453 %. 000000
-000001: ZF A% Hdlsfi i, KB AS% 8. 000010-111111: i1 (2~63) i, a1
R EFHER3IM1=1, KERENTRE1%HE (2~63) i,

1 field

FODD | | | I I

HREF ‘ |
; EVEN MODE - -
@ HReaiTinomn | slot1  slot2 slot3  slot4 | slot1  slot2 slot3  slotd
o
[=]
= HREF ‘ ‘ |
= ommer o EE . |- I- |
e EHT%’?;?W1 slot2! slot1 slot2 | slot? slot2 ! slot1 slot2 | slot?

FIG 1.9 Field Division Examples (Interlaced Mode)
FRAT

FD<1:0>- i ik $%. Each frame consists of two fields: Odd & Even, these bits defines the
assertion of HREF in relation to the two fields.

00 - OFF mode; HREF is not asserted in both fields, one exception is the single frame transfer
operation (see the description for the register [13])

01 - ODD mode; HREF is asserted in odd field only.

10 - EVEN mode; HREF is asserted in even field only.

11 - FRAME mode; HREF is asserted in both odd field and even field. FD<7:2> useless

(default).

s 17 KREORFR

Bits HST HSB HSE H54 H33 HS2 HS1 Hs0

Default 0 a 1 0 1 1 1 1

HS<7:0> - #% [ HREF & 19 & &, f4 LSB AR WA 4G R/t 4 R aUF, A
BE M QVGA s, I WETE AT RS 10 81, BRAOAEX R T 640 AT S . ik
0 KNA 664 . FF)E I T AU . HS<7:0> T 45 #2356 [H /£ [2C] - [D2], JfRi /T HE<7:0>,
HS<7:0> W 1] g 248 K KT 8i8ET[2C]. 45 KT [D2]/2 78 241



Register 18 - rw: Horizontal Window end

Bits HE? HES | HES HE4 HE3 HE2 HE1 HED

Default 1 1 0 0 1 1 1 1

I HREF & AR, B4 LSB B WAME K40 PR MR FE I QUGA ¥R, kil
BE ST — AP S R, BRI BB A AR . HE <7:0> (1] 4270 B A[2D)] -
[D2 fJ]. HE<7: 0>Ji K+ HS<7: 0>, /NTEZF[D2]. {6 ATF[D2 HIZA AT LA .

Register 19- rw: Vertical Window start

Bits VST VSE ‘ VS5 | VS4 ‘ vs3 l vs2 ‘ WE1 ‘ VS0

Default 0 0 0 0 0. 1 1 0

IR M B AT A R R, B LSB AR 1scan AR — UL AT I, 2
ANFEREE— WOZAT AR RAT . £ QVGA /i (RE FA7H 14 11 5), B4 LSBARERE—4
AU AL RRAT AR, 1scan 7E— MZZTHAB A, Min /2[05], & K. Z[F6], I
NN T VE<T7:0>,

Register 1A- rw: Vertical Window end

Bits VET VEB VES VE4 VES3 VE2 WE1 VED

Default 1 1 1 1 0 1 0 1

VE<7:0>-34FF 3 H & AR HER MR, B4 LSB & 1scan 7EHE —SUR LLIRAT 14
B, 2 MEREE - DUEAT FMEAT . £ QVGA A A, 4 LSB AR — 1A AT A
K —, 1scan BATE—WEETHHMITX . Min[5], K. R[F6], JRKT VS7:0>.

HREF

Active Window




L— FULL image boundary —.‘

FIG 1.11 Window Sizing

As shown above, HS<7:0> defines the starting pixel within a scan line, HE<7:0> defines the
ending pixel within a scan line. VS<7:0> defines the starting row within a field, VE<7:0>
defines the ending row within a field. VS/VE automatically defines the window height of a
image frame. The rectangular window defined by HS/HE/VS/VE is the active image window.
Only pixels insides this window is valid, along with the HREF timing signals, black level
substitutes the pixel data when outside the active window.ldentical value for HS/HE or VS/VE
is not permitted since it causes undefined window size.If end point is lower than the starting
point, the window begins from the starting point and ends at the far end of the available image
boundary.The window size calculate formula is as below:

1. Horizontal size: VGA mode: Horizontal window size = (Register [18] - Register [17])*4.
QVGA mode: Horizontal window size = (Register [18] - Register [17])*2.

2. Vertical size: VGA mode: Vertical window size = (Register [1A]- Register [19]+1);

QVGA mode: Horizontal window size = (Register [1A] - Register [19]+ 1).

Register 1B- rw:{% % 4t
Bits PST7 PS6 PS5 PS4 PS3 PS2 PS1 | PsD
Default 0 0 0 0 0 0 0 0

PS<7:0> - to provide a way to fine tune the output timing of the pixel data relative to that of
HREF, it physically shifts the video data output time early or late in unit of pixel clock as shown
in the figure below. This function is different from changing the size of the window as is defined
by HS<7:0> & HE<7:0> in register [17] and [18].

The number of pixels that can only be shifted late. Maximum shift pixel number is 255.



HREF

Y<7:0= - DEFAULT |

Y<7:0> - LATE

define by define by
HS=T:0= HE=<T7:0=
|
K: 14
_} S
I ACTIVE WINDOW "I
pLackievel | 1
1 1
LEFT SIDE | miGHT sioE
PIXEL ADDED | PIXELLOST
1 A | A
I .
$ M R
I |
|
|
|

right
I shift
1
1
Ll
1
1
- Full= G54 —
physical image boundary
FIG 1.12 Pixel Shift Examples
Register 1C- r: Manufacture ID high byte
Bits MIDH? | MIDHS | MIDHS | MIDH4 | MIDH3 | MIDH2 | MIDH1 | MIDHO
Default 0 1 1 1 1 1 1 1
Register 1D- r: Manufacture ID low byte
Bits MIDL7 | MIDLE | MIDLS | MIDL4 | MIDL3 | MIDLZ | MIDL1 | MIDLO
Default 1 0 1 0 0 0 1 0
Register 20- rw: Common control E
Bits COME7 | COMES | COME5 | COME4 | COME3 | COME2 | COME1 | COMED
Default 0 0 0 0 0 - o 0
COME1-AWB PUli/ s kR, “17 -AWB SHZRPudi i, BIZ7 47 43[01]/1[02]2

AR R

“0” AWB R 1R, [01]M[02]% 78 & 16/64 3%/




70 WP g AL 1. 2 AWB fRE, WA 12 bit2 =1, AWB IEFE LAE,
P B Y] 1024 i, AR KB LS .

Register 21- rw: Y 88 s i

Bits Y7 AL ¥s ¥4 Y3 Y2 Y1 Y0

Default 1 o] 0 0 0 0 0 0

Y6-YO:Y JdiHE H i A . G 127 2R ~-127mV. IR COMG2=0 i, %7 Ak
B3R A A/ D HLAMERE R, 5 —AME XA SCCB w47 MR E MR, R

COMG2= 1, Y Wil {8 i R 88 A 2547 25 (B 7T BLcE SCCB. 1k COMF1= 0, %%

RSB E] A 1D B MR EE . W R RGB FIAEEE, ZA R IREN R/ G/IB
I .

Y7: E 75 R 0 -addY[6:0]
Register 22- rw: U Channel Offset Adjustment

1 -Subtract y[6:0].

Bits u7 us us U4 u3 uz U1 ua

Default 1 0 0 a 0 0 0 0

U6-U0:U ili&E Hrin th A% % . Y. 128 =Rk ~-128mV. WIRF A3 27 bit2 =0, XA
fras 2 A3 EH N K A/ D BICAMERE, 5 — MEF XA /248 SCCB BIA LR R
WAF 4% 27bit2 = 1, U TUIE T8 i 52 8 A 2 £ 45 T LUEIE SCCB 2% - AR 27 7745 26 bit1 =1,
A A7as BOA M E] A D i Hdis . W R H RGB IR 4a Kl %A A7 A B R/ G/ B

U7: 1k HHEMJ715: 0 —add U[6:0]; 1Subtract U[6:0]-
WURZFAFE 2D bitd = 0, X AHAF S XA fE.
Register 23- rw: Crystal Current control.
Bits [oler) oo GCE cc4 cca ccz | ccl cco
Default a 0 b] - - - -

CCT - CCE: Crystal amplifier current gain. (00) maximum current; (11) minimum current
CC5 ~ CCO: Reserved

Register 24- rw: PLE B A 3008 A QKRR

Bits AEWT AEWE AEWS AEW4 AEW3 AEW2 AEW1 AEWO
Interlace 0 o] 0 0 1 0 0 o]
Progressive Scan 0 0 Q 1 0 ] 0 0

1% FE R P25 77 4% 24 1 25 JLFE 20 AEC H AR {E
For a brighter image, increase register 24 and decrease register 25.




For a darker image, decrease register 24 and decrease reister 25.

AEW7-AEWO -F T it 5t G &% F . OV7620 AEC algorithm counts the whole field/frame
white pixel (its luminance level is higher than a fixed level) and black pixel (its luminance level
is lower than a fixed level) number. When white/black pixel ratio is same as the ratio defined
by registers [25] and [26], image stable. This register is used to define the white pixel ratio,
default is 25%, each LSB represent step: Interlaced: 1.3%; Progressive Scan: 0.7%. Change
range is: Interlaced: [01] ~ [4A]; Progressive Scan: [01] ~ [96]. Increase AEW<7:0> will
increase the white pixel ratio. For same light condition, the image brightness will increase if
AEW<7:0> increase.

Note: AEW<7:0> must combined with register [26] AEB<7:0>. Keep the relation always true:
AEW<7:0> +AEB<7:0> > [4A] for Interlaced; AEW<7:0> + AEB<7:0> > [90].

Register 25- rw: AEC 3 BLM (g T

Bits AEBT AEBS AEES AEB4 AEB3 AEBZ ‘ AEBT AEED
Interlace 0 1 0 0 1 0 1 0
Progressive Scan 1 1] 1] ] 1 0 1 0

AEB7-AEBO - T 5/ B % Lk, OV7620 AEC algorithm is count whole field/frame
white pixel (its luminance level is higher than a fixed level) and black pixel (its luminance level
is lower than a fixed level) number. When white/black pixel ratio is same as the ratio defined
by registers [25] and [26], image stable. This register is used to define black pixel ratio, J5i4f %
Ji/£75%, each LSB represent step:[fi17: 1.3%; &47 36 0.7% . 2UARHIE H /2

AT 4948 [01] ~ [4A];3247 3341 [01] ~ [96]. B4 AEB<7:0> K MR & L

- FEAR R B AF, BB BENS R EE iR AEB<7:0> H9jm .

TER: AEB<T7:0> 4 Hiregister [25] AEW<7:0>454 . B4 {f¥F: AEW<7:0> +

AEB<7:0> > [4D] for Fi4T {34ii; AEW<7:0> + AEB<7:0> >[90].

Register 26 - rw: Common control F

Bits COMF7 | COMFE | COMFS | COMF4 | COMF3 | COMF2 | COMF1 | COMFQ

Default 1 0 1 0 0 0 1 0

COMF7 - COMF6: i 46 B 13 (R 1% L

[00] -#HAR G KI5 2 F KT 8 mV I, KZIE-

[01] - 16 mV.

[10] - 32 mV.

[11] - 64 mV.

COMF5 - COMF4: HU-7 i 5 iR i) ik %
[01] — 3R EF AZAHAE 1) 50 %6 1% F M7 BE 2 57
[10] - 100%.



[11] - 200%.
COMF3 - Reserved
COMF2 -x2 i 2k MSB/ LSB- “1” LSB->Bit7, MSB->Bit0; “0” 1E% »
COMF1- “1” A/ D BHFRIERMH. A"
COMFO - “17” #ith AT 4 17 1) BB e PRRAT SR A aCR0 8 AT B AT 42 4 28 v PR AU A 2808
Al . HREF SAHXTHEIN 4/ 8.  “0” TR P,

Register 27 - rw: Common control G

Bits COMGT | COMGE | COMGS | COMG4 | COMG3 | COMG2 | COMG1 | COMGO

Default 1 1 1 0 0 0 1 0

COMGT7: Reserved.

COMGB6: Reserved.

COMGS5: Reserved.

COMG4: RGB 4E[25H]. “1” - Bypass RGB matrix. “0” — fi3IRGB matrix.

COMG3: Reserved.

COMG2: “1” Enables manual adjustment of A/D offset: 1 - A/D data will add or subtract a value
defined by registers [21] and [22]. O - A/D data will be shifted by a value defined by registers
[21], [22] and [2E], which is updated by internal circuit.

COMGH1: - Disables CCIR range clip.

COMGO: - Special interface for external micro-controller and RAM timing control. See timing
chart.

Register 28 - rw: Common control H

Bits COMHT | COMHE | COMHS5 | COMH4 | COMH3 | COMHZ | COMH1 | COMHO

Default 0 0 0 0 0 0 0 0

COMHS: - “1” filifig B/ K.

COMHS: - “1 “HHEBITEWHR, “0 “EHRBTEBRR.

COMH4: - Freeze AEC/AGC value - current values retained. This is effective only when
register 13 bit 0=1.

COMHS3: - AGC disable.

COMH2: -J5i 4 Hid i i #%3K: “1” - Green on Y channel, B RB R....on UV channel (GRB422),

“0"-GRGR....onY channel, BGBG..... on UV channel.



Register 29 - rw: Common control |

Bits COMIT | COMIE | COMIS | COMI4 | COMIZ | COMIZ | COMI1 | COMID

Default 1] 0 1] 0 0 0 0 0

COMI7: - AEC %A “17 WL FA74% 13 bit 0=1, AEC 1L HF /A% [10] MBS AR RRAE
JE ) AEC MIME F H A2 H P93 L BR2EAT ST
“0 “ - WNIRAFAFAS 13bit0 =1, AR A7 AR [10]RIME 4t P 0 R 3B AT B B
COMIB: - flime LB i . “1" ML, ] 5B CHSYNC A1 VSYNC.
‘0" LA,
COMI<5:4> - Reserved.
COMI3: - 14 sl St o
COMI2: - Reserved.
COMI1 - COMIO: JRAS bk

Register [2A] - rw: Frame Rate Adjust Register 1

Bits EHSHT l EHSHE ‘ EHSHSE | EHSEH4 I EHSH3 ‘ EHSH2 l EHSH1 ‘ EHSHO

Default 0 o] 0 0 0 0 0 0

EHSH7 - Wi [ B flife iz, “1 “AH.

EHSH<6:5> -fi i (¥ 2 Aoy i S Rz =5 . R 2547 2%(2B].

EHSH4 - “1” - UV component (EiE2ME%. “ 0" no 2*Tp delay.

EHSH3 - Y illi 5o 2P 1AL . 29 COMF2= 1 active-

EHSH2 -% T QVGA A R AR .  “1” KAl y %0k BGBG Al U V il GRGR.
EHSH<1:0> - Reserved.

Register [2B] - rw: I i % 1745 2

Bits EHSLY | EHSL6 | EHSLS | EHSL4 EHSL3 | EHSLZ | EHSL1 EHSLO

Default 0 0 0 0 0 0 0 0

EHSL<7:0> -5AK Ay 8 A F) it 28 i 842 1) 2749 o il E 4 #4h 0.12 % .
Pl 79 10 . BRI 0.12 % i . JEE Y 0.12% -112%. WS AR s,
COME7 4% E N “0” .



Register [2C] - rw: Black Expanding Register

Bits EXBKT EXBKS EXBKS EXBK4 EXBK3 EXBKZ EXBK1 EXBEKO
Default 1 ] ] 0 1 ] ] 0
EXBK<7:4> - FH # B FiH%., JEEZ 0.08%-1.3%
EXBK<3:0> -} 4l [ 51 58 B % . 52 0.08%- 1.3% -
Register [2D] - rw: Common Control J
Bits COMJTY | COMJE COMJS OMJ4 COMJ3 COMJ2 COomMI COMJD
Default 1 ] 0 ] o] 0 1
COMJ7- TRHE . THEBEN “1 “,
COMJ6-QVGA HJ 60 B/ s k. “1 “REERTEHBRIAFBEMBIR.  “o0 “&/
BB HBIES 30 BUP. VGA BHHEH 60 BIHTIUTRRMRIESEE B
COMJ5- fRFEf. Mree&E N “0 “.
COMJ4- AzhZE)E .
COMJ3- TR . & &EBN “0 “.
COMJ2-fHFLIL PR MHifE . S ABEMHE %, LIELE = NG IS, %0 R H
COMJ1- 85 . MH&AWEN “0 “.
COMJO- fRH¥ . A WER “
Register [2E]- rw: V Channel Offset Adjustment
Bits T VE VB V4 V3 V2 V1 VD
Default 1 ] ] 0 0 0 0 0

V7 [f1- VO bR VOB Mot ks . JuE:+128 2=k ~-128mV. 1% COMG2=0 i,
LA AL A BE R A A /D EORAMEREE, B —/MEFIXA SCCB A7 AHEA AL RUR.
W COMG2= 1, V il ks 1 Bk {3 2 47 25 i & 7] LA SCCB. 12 COMF1=1,
ZA AR AT AL D S B R Gn R R AR B, A AR N R/ G/ B M.

V7 () JRETA%E T : o - Add V[6:0]; 0-Substrate V[6:0]. 11 COMJO=0 I, %717 SeHME &

HILETU AV EE .



Register 2F ~ 5F - w: Reserved

Address [2F] - [5F] are reserved for internal use.

Register 60- rw: Signal Process Control A

Bits SPCAT | SPCAB ‘ SPCAS ‘ SPCA4 l SPCA3

Default 0 0 1 0 0 1 1

SPCA2 | SPCA1 ‘ SPCAQ

1

SPCA7: #zifeft 1.5 f%.

SPCAB: Reserved.

SPCADB: “1” disables green averaging for UV channel.

SPCA4: “1” disables green averaging for lumninance channel.
SPCA<3:2> Reserved.

SPCA<1:0>: Reserved. Color setto “0111”; B&W set to “0000".

Register 61- rw: Signal Process Control B

Bits SPCBT | SPCE& ‘ SPCBS ‘ SPCB4 | SPCB3 | SPCBZ | SPCB1 SPCBO
Default 1 0 0 a 0 0 1 0
SPCB7: “1” YUV mode; “0” raw data mode.
SPCB6: Reserved. Always set to “0”.
SPCB5: Reserved. Always set to “0”.
SPCB4: Reserved. Always set to “0”.
SPCB3: Reserved. Always set to “0”.
SPCB2: Limits range of register [6] to half value.
SPCB<1:0>: HAI IR ZH - F:  (00) -0IRE ; (01) -6IRE (10> -10 IRE
(11> -20 M IRE.
Register 62- rw: RGB Gamma Control
Bits RGMT RGME RGMS RGM4 RGM3 RGM2 RGM1 RGMA
Default 0 o] 0 1 0 o 1 0

RGM<7:1> raw data or UV gamma curve selection.
RGMO: Reserved. Always set to “0".

IR HR B UV gamma 2R L% .



Register 63- rw: Reserved

Address [63] are reserved for internal use.

Register 64- rw: Y Gamma Control

YEMa YGEM3 YGEM2Z ¥EMI YGEMO

‘Default | a 1 0 1 ] 0 0 1

YGM<T:1>: ¥ gamma curve selection.
YGM=0=: "1" enable; "0" disable (linear).

Register 65- rw: Signal Process Control C

Bits SPCC7 | SPCC6& | SPCChH | SPCC4 | SPCC3 | SPCC2 | SPCC1 | SPCCO

Default 0 1 0 0 0 0 1 0

SPCC<7:3> Reserved.

SPCC2: A/ D et tsistise. #m 1.5 510 A /D Juf

SPCC<1:0>: A/ D&% k. <00>: HMAETWEN 0.9V;<01>: 1.0V [iEE
“10>: 1.15V HIIEME 1>: 1.26V MIIEE. A ZEfEH <00>.

Register 66- rw: AWB Process Control

Bits AWBCY | AWBCE | AWBCS | AWBC4 | AWBC3 | AWBC2Z | AWBC1 | AWBCD
Default 1] 1 0 1 0 1 1] 1
YUV (5 RE] .

Register 74:7 must be enabled for AWB process control.
AWBC<7:6>: Smart AWB ignores RGB raw data pixel values above (00):70%, (01): 80%, (10):

90%,

(11):100%.

AWBC<5:4>: Smart AWB ignores RGB raw data pixel values below (00):10%, (01) 20%, (10)
30%,

(11) 40%.

AWBC<3:2>: U threshold level selection if use U/V as white balance feedback



00: (-10% ~ 10%); 01: (-20% ~ 20%); 10: (-30% ~ 30%); 11: (-40% ~ 40%)
AWBC<1:0>: V threshold level selection if use U/V as white balance feedback

00: (-10% ~ 10%); 01: (-20% ~ 20%); 10: (-30% ~ 30%); 11: (-40% ~ 40%)

Register 67- rw: Color Space Selection

Bits YUVT YUVE ‘ YUWS ‘ YW YUV Yuv2 YUV YUWO
Default 0 1] 0 1 1 (4] 1 (8]
YUV<7:6>:+ [00]: YUV

« [01]: Analog YUV
*[10]: CCIR 601 YCrCb

* [11]: PAL YUV
YUV5: UV 55 iR 2 B3 ik
YUV<3:2>: 15 5 IR EFE(00) - 0; (01) - 1; (10) - 2; (11) - 3 & &

Register 68- rw: Signal Process Control D

Bits SPCDT ‘ SPCDE& ‘ SPCDS | SPCD4 | SPCD3 | SPCDZ

SPCM | SPCDO |

Default 1 1 0 0 1 1 [} U] |

SPCD<7:5>: AEC/AGC Brighness Target level selection.

000 - 10%; 001 - 30%; 010 - 50%; 011 - 70%; 100 - 80%; 101 - 90%; 110 - 100%; 111 - 110%.
SPCD4: Reserved. Always set to “0”.

SPCD<3:2>: Anti-alias threshold: 11 &M I#; , 10 41T 00 fwi T4 .

SPCD<1:0>: Anti-alias magnitude: 00 -fiX3E £E: 1, 10 HHEREE; 11 &iRE.

Register 69- rw: Analog Sharpness

Bits EDGE7 | EDGES | EDGES | EDGE4 | EDGEY | EDGEZ | EDGE1 | EDGEOQ

Default 0 1 1 1 0 0 1 0

EDGE<7:3> Reserved.
EDGEZ2: Vertical Edge Enhancement enable. Register 20:5 must be set to *1"
EDGE<1:0>: Reserved.

Register 6A- rw: FErUALER]



Bits VEGT | VEGE | VEGS | VEG4 VEG3 VEGO

VEG2 ‘ VEG1

Default - 1 [} a Q o} 1 0

VEG<6:4>; Vertical Edge Enhancement threshold range
VEG<3:0>: Vertical Edge Enhancement magnitude value. 0000; weakest; 1111; strongest.

Register 6B-6E rw: Reserved

Address [6B] - [6E] are reserved for internal use.

Register 6F - rw: BB 3 ME#H]

Bits EOQCT EQCE EOQCS5 ECC4 EQC3 EOQC2 EQC1 EOCO

Default - - 1 1 1 0 1 0

EOC<7:6>: Reserved.
EOC<5:4>: Color Kill luminance threshold selection: 00 - none; 01 - 2.6v; 10 - 2.4v; 11 - 2.3v.
Lower luminanceselection will activate color Kill.

EOC<3:0>: By | i B MR E .

Register 70 - rw: Common Control K

Bits COMKT | COMKE | COMKS | COMK4 | COMK3 | COMK2 | COMK1 | COMKOD

Default 1 0 0 0 0 0 0 1

COMK?7 - “1” ) HREF Al PCLK M ZE A 41/ TRy (LER)  (COMD6 L4 BB
“0“) . “0“M HREF ¥ K4 )5 10 PCLK (¥ IE/ LTF WD

COMKE® - Output port drive current additional 2x control bit.

COMKS - Reserved.

COMK4 - Selects 2V port timing. “1” VSYNC output ZV port vertical sync signal. “0" 1E% TV
THEFEDES.

COMKS - Accelerated saturation mode for camera mode change. (QVGA, 8 Bit output, CCIR

656 mode and Progressive Scan Mode). After relative control bit set, the first VS will be the

stable image with suitable AEC/AWB setting. “0” - slow mode, after mode change need more

field/frame to

get stable AEC/AWB setting image.

COMK2 - Reserved.

COMK1 - AWB update rate selection. “1” fast mode; “0” slow mode.

COMKO - Set to “1” in single line mode, otherwise set to “0” and set COMG4 to disable.



Register 71 - rw: Common Control J

Bits COMLT | COMLE | COMLS | COML4 ‘ COML3 ‘ COMEK2 ‘ ComML | CoMLO

Default 0 0 0 0 0 0 0 0

COMLY7 -H 3 725 #i%: “1” - Slow mode; “0” - fast mode.

COMLS6 - Gated PCLK selection. “1” - Enables PCLK gated by HREF; “0” - PCLK is free
running clock

COMLS5 - Swap HREF output pin with CHSYNC. “1” - HREF pin output CHSYNC signal; “0” -
No swap.

COML4 - Swap CHSYNC output pin with HREF. “1” - CHSYNC pin output HREF signal; “0” -
normal output.

COML<3:2>- Highest 2 bit for HSYNC rising edge shift control, combined with register [72]

COML<1:0>- Highest 2 bit for HSYNC falling edge shift control, combined with register [73]

Register 72- rw: Horizontal Sync 1st Edge shifting

Bits HSDY7 | HSDY& | HSDyS | HSDY4 | HSDY3 | HSDY2 | HSDY1 | HSDYD

Default 0 0 0 1 0 1 0 0

HSDY<7:0> - Lower 8 bit control for shifting horizontal sync CHSYNC first edge. Range is [000]
- [3FF].
Every count equals 1 PCLK.

Register 73 - rw: Horizontal Sync 2nd Edge shifting

Bits HEDY7? | HEDYE HEDYS | HEDY4 | HEDY3 | HEDY2 | HEDY1 ‘ HEDYO

Default 0 1 0 1 0 1 0 0

HSDY<7:0> - Lower 8 bit control for shifting horizontal sync CHSYNC second edge. Range is
[000] - [3FF].
Every count equals 1 PCLK.

Register 74 - rw: Common Control M

Bits COMMT | COMME | COMMS | COMM4 | COMMSE | COMM2Z | COMM1 | COMMO

Default 0 0 1 0 0 0 0 0

COMMY - Enable UV Smart AWB threshold control.


http://www.google.com.hk/dictionary?source=translation&hl=zh-CN&q=&langpair=en|zh-CN

COMM<6:5> - AGC maximum gain selection: 00 - 2x; 01 - 4x; 10 - 2x; 11 - 8x
COMM<4:0> - Reserved.

Register 75 - rw: Common Control N

Bits COMNT ‘ COMNE | COMNS ‘ COMN4 ‘ COMN3Z ‘ COMNZ

COMN1 ‘ COMNO

Default 1 0 0 0 0 0 1 0

COMNY7 - “1” enables Auto brightness range limit. Minimum will be [40]. Otherwise will be [00]
~ [FF].

COMN<6:3> - Reserved.

COMN2 - This bit further reduces the exposure time to 1/120 second or 1/100 second when
the banding filter

is enabled and the light is too strong.

COMNI1- If enabled, manual write white balance value, then change to auto, the stable time
will be less.

Speeds white balance stable time when switching from manual to AWB.

COMNO - Enables addition of 2 pixel averaging.

Register 76 - rw: Common Control O

Bits COMOT | COMOCE | COMOS | COMO4 | COMO3 | COMO2 | COMO1 | COMOO

Default 0 0 0 0 0 0 0 0

COMO7 - Output XCLK from FODD pin.

COMOE6 - Reserved.

COMOS5 - Software power down enable: 1 - enable; 0 - wake up

COMO#4 - Reserved.

COMO3 - Limits the Minimum Exposure time to 4 lines rather 1 line with AEC enable
COMO?2 - Tri-state sync and CLK output, except data line

COMO<1:0> - Reserved.

Register 77-7B - rw: Reserved

Address [2F] - [5F] are reserved for internal use.

Register 7C - rw: Field Average Level Storage

Bits | AVGT | AVGE | AVGS | AVG4 | AVG3 | AVGZ | AVG1 | AVGO

Default | 0 0 0 0 o 0 0 0




AVG<7:0> - Strorage fileld luminance average value if register 20 bit 6=1.

Notice: for QVGA and Progressive Scan mode, the real luminance average value is double of
this register value, other mode is same. If set to RGB raw data mode, the value is Green
component average value.





